Pure arterial malformation in the brain is extremely rare, and few cases are reported. We present a case of pure malformation of the posterior inferior cerebellar artery diagnosed using magnetic resonance (MR) angiography. Careful observation of source images of MR angiography is important for detecting the typical coil-like appearance.
Introduction
Observation of cerebral venous malformations, arteriovenous malformations (AVM), and cavernous vascular malformations is relatively common on cranial magnetic resonance (MR) imaging and/or MR angiography, but pure arterial malformations are seen extremely rarely. [1] [2] [3] We report a rare case of an extremely tortuous posterior inferior cerebellar artery (PICA) that was diagnosed by MR angiography. We believe this is the first report of such arterial malformation found at the distal segment of the PICA.
Case report
A 35-year-old man with vertigo visited our institution. Neurological examination demonstrated no deficit, and cranial MR imaging and MR angiography using a 1.5 T scanner (Achieva Nova Dual, Philips Medical Systems, Best, The Netherlands) with a standard three-dimensional time-of-flight (3D-TOF) MR angiography protocol showed no evidence of cerebrovascular disease. However, MR angiography showed an extremely tortuous left distal PICA with coil-like appearance that mimicked an aneurysm. Follow-up MR angiography using a 3 T scanner (Achieva 3.0T TX Quasar Dual, Philips Medical Systems) performed six months after the initial assessment revealed no apparent changes or venous components in the lesion. Source images of MR angiography clearly demonstrated the lesion's coil-like appearance (Figure 1 ). Because the patient was neurologically intact and his dizziness appeared unrelated to the arterial malformation, he was observed conservatively.
Discussion
The International Society for the Study of Vascular Anomalies (ISSVA) categorizes vascular anomalies as either tumors or malformations. 4 Vascular tumors develop by hyperplasia of the endothelial cells and regress or persist, whereas vascular malformations show poor proliferation of the endothelial cells and are believed to result from local abnormal morphogenesis without regression. In the fetal stage, destruction of unnecessary blood vessels of the capillary plexus by apoptosis is followed by the formation of arteries, veins, and lymphatic vessels. 5 Various malformations result from developmental failure during vessel formation. For example, AVMs result from anastomosis between an artery and a vein through a nidus, and arteriovenous fistulas develop from anastomosis between a main artery and main vein. Venous malformations develop in brain parenchyma as a collateral venous drainage. MR imaging findings of venous malformations, cavernous vascular malformations, and AVMs in the brain are relatively common. One large series of 4069 consecutive brain autopsies uncovered 105 venous malformations (2.5%), 24 AVMs (0.6%), and 16 cavernous malformations (0.4%). 6 However, arterial malformations are extremely rare and their etiology in the brain is unknown.
Doran et al. attributed bilateral dolichoectasia of the anterior cerebral arteries and concurrent thickening of the adjacent medial frontal lobes in a 14-year-old girl to either abnormal neuronal migration or secondary changes resulting from vascular insufficiency. 7 Abe's group suggested that leptomeningeal damage in the period of neuronal cell migration could have induced a dysplastic arterial anomaly in a case of cortical dysplasia with prominent venous drainage. 8 In addition, Shankar et al. concluded that cortical rearrangements resulting from abnormal arterial supply to or venous drainage from the growing cortex might eventually give rise to various anomalies of neuronal migration. 9 Nevertheless, these reports described the relationship between vascular malformations and dysplasia of the cerebral cortex, but our patient had a pure malformation of the PICA without cerebral cortical dysplasia. Their cases were not pure arterial malformations but the elongated, tortuous, and dilated arteries of dolichoectasia, the relatively common entity of arterial anomaly, presenting at the base of the brain. Genetic, infectious, inflammatory, immunological, and degenerative factors may cause or contribute to the formation and progression of dilatative arteriopathy, but the absence of these factors in our patient suggested various other causes and processes of pure arterial malformations that remain unclear.
Reports of pure malformations like that of our patient in the superior cerebellar and posterior and middle cerebral arteries all described a lesion at the proximal segment of the affected artery, 1-3 but our patient's lesion was at the distal segment of the PICA. McLaughlin et al. suggested that, 2 in the absence of a venous component, a diagnosis of pure arterial malformation should be considered when dilated, overlapping, and tortuous arteries form a mass of arterial loops with a coil-like appearance. These features distinguish pure arterial malformations from dolichoectasia. In our case, the characteristics on MR angiography were consistent with the mainstay diagnostic criteria for pure arterial malformation, and the presence of these features may suggest the need for dynamic and 3D imaging to determine the nature of the vascular anomaly and guide appropriate management. Differentiating arteries and veins on static twodimensional imaging modalities is difficult and often impossible. Our patient did not undergo dynamic imaging, so we may not have recognized tiny venous components, but we believe the lesion was a pure arterial malformation because of its typical coil-like appearance. Although 3D digital subtraction angiography may allow more detailed evaluation, this diagnostic technique is invasive, and we stress that follow-up by MR angiography is sufficient if a lesion has the characteristics of pure arterial malformation, with a coil-like appearance, as that of our patient. Careful observation of source images of MR angiography is useful to confirm this typical appearance.
Conclusion
We present a rare case of extremely tortuous left distal PICA diagnosed by MR angiography. The diagnosis of pure arterial malformation should be raised when dilated, overlapping, and tortuous arteries form a mass of arterial loops with a coil-like appearance and there is no venous component.
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